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a conductive material formed on die titanium aluminide layer. 
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28. 
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(Twice Amended) A semiconductor device, comprising: 

an aluminum\ayer over a substrate; 

a dielectric layeV on the aluminum layer; 

an antireflective coating over said dielectric layer; 

a via hole extending through the dielectric layer and said antireflective coating to a 

surface of the alummum layer; 
a preformed titanium aluminide layer liWg at least a bottom of the via hole; 
a titanium nitride layer substantially free of through cracks formed on the titanium 

aluminide layer; 
a conductive plug material c)n tlie titanium nitride layer; and 

a metallic layer on the dielectric layered electrically connected to the plug material. 



(Twice Amended) A semicondu :V)r memory device, comprising: 
a memory circuit region in a semicomuctor substrate; 
a first dielectric layer over the memorjNxiircuit region; 
a first metallic layer over the first dielectric layer; 

a contact interconnect between the firs^^&tallic layer and the substrate; 
a second dielectric layer on the first metallic Wer; 
an antireflective coating over said second dielectric layer; 
a via hole extending through the second dielectri\ layer and the antireflective 

coating to a surface of the second metallic layer; 
a preformed titanium aluminide layer lining at least a^bottom of the via hole, said 

preformed titanium aluminide layer being volume reauced; 
a titanium compound layer formed on the titanium alumWde layer; 
a conductive plug material on the titanium compound layeV and 
a second metallic layer on the second dielectric layer and electrically connected to 

the plug material. 
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33. (Twice A)nended) A memory module, comprising: 
a substrate V)mprising a circuit board; 

a plurality of memory chips mounted on the substrate and connected to form a 
memory circui^ wherein one or more of the memory chips comprise a random 
access memory (KAM) fabricated on a semiconductor substrate comprising: 
a first metalli\ layer over a substrate; 
a dielectric layer on the first metallic layer; 
an antireflective coating over the dielectric layer; 

a via hole extendmg through the dielectric layer and the antireflective coating 

to a surface of tha first metallic layer; 
a preformed titaniurAaJnm lining at least a bottom of the via hole; 

a titanium compound Wer formed on the titanium aluminide layer; 
a conductive plug mateml formed on the titanium compound layer; and 
a second metallic uayer on\the dielectric layer and electrically connected to the 
plug material; ano 

an edge connector along one^dge^qf the-«t3t)strate which is wired to said memory 
circuit. 



34. (Twice Amended) A memory module, ci^mprising: 
a substrate comprising a circuit board; 

a plurality of memory chips mounted on th^substrate and connected to form a 
memory circuit, wherein one or more of thd memory chips comprise a random 
access memory (RAM) fabricated on a semiconductor substrate comprising: 
a metallic layer over a substrate; 
a dielectric layer on the metallic layer; 
an antireflective coating over said dielectric Wer; 
a via hole extending through the dielectric la^^er and said antireflective 

coating to a surface of the metallic layer; 
a preformed titanium aluminide layer lining at Ifeast a bottom of the via hole; 
and 
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a conductive material formed on the titanium aluminide layer; and 
an edge\pnnector along one edge of the substrate which is wired to said memory 
circuit. 



35. (Twice Amendea^ A memory module, comprising: 
a substrate comprising a circuit board; 

a plurality of memory chips mounted on the substrate and connected to form a 
memory circuit, whereik one or more of the memory chips comprise a random 
access memory (RAM) faWicatedonj^micond substrate comprising: 

an aluminum layer ove^ substrate; 

a dielectric layer onnic aluminum layer; 

an antireflective coating ovqt said dielectric layer; 

a via hole extending throughVhe dielectric layer and the antireflective coating 

to a surface of theyaluminum Wer; 
a preformed titaniunrv aluminide laver lining at least a bottom of the via hole, 

said preformed titanimn aluminideJayer beipg^olume reduced; 
a titanium nitride layer substan9aiiy4ra^ through cracks formed on the 

titanium aluminide layer; 
a conductive plug material on the titaniumViitride layer; and 
a metallic layer on the dielectric layer and clerically connected to the plug 
material; and 

an edge connector along one edge of the substrate whiclb is wired to said memory 
circuit. 



36. (Twice Amended) A memory module, comprising: 
a substrate comprising a circuit board; 
a plurahty of memory chips mounted on the substrate and connected to form a 
memory circuit, wherein one or more of the memory chips compSrise a random 
access memory (RAM) fabricated on a semiconductor substrate comprising: 
a memory circuit region in a semiconductor substrate; 
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first dielectric layer over the memory circuit region; 
a\first metallic layer over the first dielectric layer; 

a cmitact intercomiect between the first metallic layer and the substrate; 

a second dielectric layer on the first metallic layer; 

an antireflective coating over the second dielectric layer; 

a via holeNextending through the second dielectric layer and the antireflective 

coating tova surface of the second metallic layer; 
a preformed otanium aluminide layer lining at least a bottom of the via hole, 

said preformed titanium aluminide layer being volume reduced; 
a titanium compcVnd layer formed on the titanium aluminide layer; 
a conductive plug material on tnfe^tanium compound layer; and 
a second metallic Laye\on the seconchdielectric layer and electrically 

connected to tne plugonaterial; and 
an edge connector along one edge of the substrate which is wired to said 

memory circuit 



37. (Twice Amended) A computer systeir^^, cpulprising: 
a processor; and 

a random access memory (RAM) fabricate"^ on a semiconductor chip 
communicating with the processor and con^prising: 
a first metallic layer over a substrate; 
a dielectric layer on the first metallic layer^ 
an antireflective coating over said dielectric Mayer; 

a via hole extending through the dielectric laj^er and the antireflective coating 

to a surface of the first metallic layer; 
a preformed titanium aluminide layer lining at legist a bottom of the via hole; 
a titanium compound layer formed on the titanium aluminide layer; 
a conductive plug material formed on the titanium qpmpound layer; and 
a second metallic layer on the dielectric layer and elec^ically connected to the 

plug material. 
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38. fTwice Amended) A computer system, comprising: 
a processor; and 

a ranatom access memory (RAM) fabricated on a semiconductor chip 
communicating with the processor and comprising: 
a metaihc layer over a substrate; 
a dieleWic layer on the metallic layer; 
an antireSective coating over the dielectric layer; 

a via hole extending through the dielectric layer and the antireflective coating 

to a surface of the metallic layer; 
a preformed titaJ^u^arialuminide 1^)^ lining at least a bottom of the via hole; 

and 

a conductive rqliteriaNformed on the titanium aluminide liner. 

39. (Twice Amended) Ajpomputer system, comprising: 
a processor; and 

a random access memo^ (RAM) fabrVated on a s^jiSconductor chip 
communicating with thes^rocessor and mm^ising: 
an aluminum layer overa substrate\ 
a dielectric layer on the aluminum la^r; 
an antireflective coating over the dielectric layer; 
a via hole extending through the dielectric layer and the antireflective coating 

to a surface of the aluminum layer; 
a preformed titanium aluminide layer lining ^t least a bottom of the via hole, 

said preformed titanium aluminide layer beiirg volume reduced; 
a titanium nitride layer substantially free of throtjjgh cracks formed on the 

titanium aluminide layer; 
a conductive plug material on the titanium nitride fkyer; and 
a metallic layer on the dielectric layer and electrically Yonnected to the plug 

material. 
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40. 




(Twice Amended\ A computer system, comprising: 
a processor; and 

a random access memd^y (RAM) fabricated on a semiconductor chip 
communicating with the\processor and comprising: 

a memory circuit regiton in a semiconductor substrate; 
a first dielectric layer ow the ra^moiv circuit region; 
a first metallic layer over the nrst dielecmc layer; 

a contact interconnect between the first metallic layer and the substrate; 

a second dielectric layer on tKe^first metaUic laye;:; 

an antireflective coating over th^eeend-ttielectric layer; 

a via hole extending through the setond dielectric layer and the antireflective 

coating to a surface of the second metallic layer; 
a preformed titanium aluminide layer lining at least a bottom of the via hole, 

said preformed titanium aluminide layerV)eing volume reduced; 
a titanium compound layer formed on the tit;anium aluminide layer; 
a conductive plug material on the titanium cony)ound layer; and 
a second metallic layer on the second dielectric laj^er and electrically 

connected to the plug material. 
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